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(57) ABSTRACT 

In a method for automatically directing traffic on a site, infor 
mation is received regarding a plurality of selected entities on 
the job site. An indication of a first priority assigned to a first 
of the plurality of selected entities is received. An indication 
of a second priority assigned to a second of the plurality of 
selected entities is received. It is then determined that the first 
of the plurality of selected entities has a right of way over the 
second of the plurality of selected entities based upon a com 
parison of the first priority and the second priority. 
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CREATING A CONFIGURATION FILE WHICH DEFINES 
HOW GEOGRAPHIC DATA COLLECTED BY A 

GEOGRAPHC DATA COLLECTION DEVICE IS TO BE 
DISPLAYED BY AN OFFICE APPLICATION 

410 

USING THE CONFIGURATION FILE TO CREATE A 
GEOGRAPHIC DATA FILE IN WHICH COLLECTED 
GEOGRAPHIC DATA IS FORMATTED TO WISUALLY 

CONVEY A GEOGRAPHC FEATURE 
420 

ACCESSING THE GEOGRAPHIC DATA FILE AND 
AUTOMATICALLY DISPLAYING THE GEOGRAPHIC 
FEATURE IN A MANNER CONSISTENT WITH THE 

CONFIGURATION FILE 
430 

FIG. 4 
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GENERATING A CONFIGURATION INTERFACE 
510 

USING THE CONFIGURATION INTERFACE TO SELECTAT 
LEAST ONE GEOGRAPHIC FEATURE 

520 

USING THE CONFIGURATION INTERFACE TO SELECTAT 
LEAST ONE DESIRED VISUAL DISPLAY PROPERTY 
WHICH IS ASSOCIATED WITH THE GEOGRAPHIC 

FEATURE 
530 

STORING THE GEOGRAPHC FEATURE AND THEAT 
LEAST ONE DESIRED VISUAL DISPLAY PROPERTY INA 
CONFIGURATION FILE ACCESSIBLE BY A GEOGRAPHIC 

DATA COLLECTION DEVICE 
540 

FIG. 5 
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ACCESSING ANIMAGE OF A GEOGRAPHC FEATURE 
910 

ACCESSING AN OPTICAL CHARACTERISTIC OF THE 
GEOGRAPHIC FEATURE 

920 

USING AN OPTICAL RECOGNITION COMPONENT TO 
AUTOMATICALLY GENERATE ATTRIBUTE DATA FOR THE 

GEOGRAPHIC FEATURE 
930 

FIG. 9 
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ACCESSING AN AUDIO FILE WITH A VOICE RECOGNITION COMPONENT TO 
EXTRACT INFORMATION SELECTED FROM THE GROUP CONSISTING OF A 
VERBAL DESCRIPTION OF A GEOGRAPHICFEATURE AND A VERBAL 
DESCRIPTION OF ANATTRIBUTE OF THE GEOGRAPHIC FEATURE 

1010 

ACCESSING A CONFIGURATION FILE, WHICHDEFINES HOW THE EXTRACTED 
INFORMATION IS TO BE DISPLAYED, BY AN OFFICE APPLICATION 

102O 

DISPLAYING THE EXTRACTED INFORMATION IN A MANNER CONSISTENT WITH 
THE CONFIGURATION FILE 

1030 

FIG. 10 
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AUTOMATICALLY IDENTIFYING ANATTRIBUTE OF A GEOGRAPHICFEATURE 
WHICH IS DESCRIBED IN AT LEAST ONE MEDIA FILE 

1110 

ACCESSING A CONFIGURATION FILE, WHICHDEFINES HOW THE ATTRIBUTE 
IS TO BE DISPLAYED, BY AN OFFICE APPLICATION 

1120 

DISPLAYING THE ATTRIBUTE IN A MANNER CONSISTENT WITH THE 
CONFIGURATION FILE 

1130 

FIG. 11 
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METHOD AND SYSTEM FOR 
AUTOMATICALLY DIRECTING TRAFFICON 

A SITE 

RELATED APPLICATIONS 

0001. The present application is a Continuation in Part 
Application of U.S. patent application Ser. No. 1 1/904,353, 
titled Collision Avoidance, by Derrick Darby, Juan Carlos 
Santamaria, Augusto Opdenbosch, filed Sep. 26, 2007, 
assigned to the assignee of the present invention, attorney 
docket number TRMB-1983, and which is incorporated by 
reference in its entirety herein. 

BACKGROUND 

0002 Presently, on a job site, such as a construction site, 
workers and management utilize physical barriers and/or 
mark regions and entities of the job site which should be 
avoided or not entered. For example, to protect an endangered 
ancient tree a worker may marka protected region by placing 
flags around the tree or else by placing stakes around the tree 
and stringing ropes or plastic tape between the stakes. These 
markings are intended to prevent a worker from entering the 
region. Obviously, some flags, stakes, rope, and/or plastic are 
not sufficient to stop a dozer or an earthmover from entering 
Such a protected region and potentially damaging the tree. 
Additionally, if a worker is unaware of or cannot see the 
markings, this mechanism of collision avoidance is not effec 
tive. Thus, the effectiveness of protecting regions or entities in 
this manner is very dependent upon workers maintaining 
situational awareness, especially when operating vehicles or 
construction equipment assets. 
0003. Likewise, avoidance of a collision between one 
physical job site entity, Such as a vehicle, and another physical 
job site entity. Such as a second vehicle is also heavily depen 
dent upon situational awareness of one or more workers. 
Presently, Some collision avoidance measures such as proX 
imity alarms do exist. Such proximity alarms typically trans 
mit a signal which can be sensed by similar alarms. Then, 
when one proximity alarm is in reception range of a second 
proximity alarm, Some sort of a warning is enunciated or 
emitted. Such proximity alarms are helpful, but their use and 
applications are limited. This is due in part to the inherent 
imprecision associated with proximity sensing (e.g., trans 
mission and reception ranges may vary greatly from one 
proximity alarm to another). This is also due in part to the fact 
that such alarms are not operable to react in a flexible manner 
based upon a variety of situational factors. Such as speed of an 
entity, location on a job site, type of entity or entities involved, 
conditions at the job site, and/or three-dimensional location 
of an entity relative to another entity. Furthermore, a proxim 
ity alarm may not convey enough information to a vehicle 
operator to permit the operator to avoid a collision. 
0004 As can be seen, presently existing forms of job site 
collision avoidance have drawbacks which limit their flex 
ibility and effectiveness. 

SUMMARY 

0005. In a method for automatically directing traffic on a 
site, information is received regarding a plurality of selected 
entities on the job site. An indication of a first priority 
assigned to a first of the plurality of selected entities is 
received. An indication of a second priority assigned to a 
second of the plurality of selected entities is received. It is 
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then determined that the first of the plurality of selected 
entities has a right of way over the second of the plurality of 
selected entities based upon a comparison of the first priority 
and the second priority. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 The accompanying drawings, which are incorpo 
rated in and form a part of this application, illustrate embodi 
ments of the present technology for collision avoidance, and 
together with the description, serve to explain the principles 
of the present technology. Unless noted, the drawings referred 
to in this description should be understood as not being drawn 
to scale. 
0007 FIG. 1 is a block diagram of an example computer 
system used in accordance with an embodiment. 
0008 FIG. 2 is a block diagram of an example collision 
avoidance system, in accordance with one embodiment. 
0009 FIG. 3 is a block diagram of an example collision 
avoidance module utilized in a collision avoidance system, in 
accordance with one embodiment. 
0010 FIG. 4 is an example of a displayed visual rendering 
of entities on a job site, in accordance with one embodiment. 
0011 FIG. 5 is portion of an example graphical interface, 
in accordance with one embodiment. 
0012 FIG. 6 is a block diagram of an example collision 
avoidance device, in accordance with one embodiment. 
0013 FIG. 7 is a flow diagram of an example method for 
avoiding a collision on a job site, in accordance with one 
embodiment. 
0014 FIG. 8 is an example of a displayed visual rendering 
of entities on a job site, in accordance with one embodiment. 
0015 FIG. 9 is a front view of a collision action imple 
menter in accordance with one embodiment. 
0016 FIG. 10 is a flowchart of a method for automatically 
directing traffic on a site in accordance with one embodiment. 

DETAILED DESCRIPTION 

0017 Reference will now be made in detail to various 
embodiments of the present technology, examples of which 
are illustrated in the accompanying drawings. While the 
present technology will be described in conjunction with 
these embodiments, it will be understood that they are not 
intended to limit the present technology to these embodi 
ments. On the contrary, the present technology is intended to 
cover alternatives, modifications and equivalents, which may 
be included within the spirit and scope as defined by the 
appended claims. Furthermore, in the following description, 
numerous specific details are set forth in order to provide a 
thorough understanding of the present technology. In other 
instances, well-known methods, procedures, objects, and cir 
cuits have not been described in detail as not to unnecessarily 
obscure aspects of the present technology. 

Notation and Nomenclature 

0018. Unless specifically stated otherwise as apparent 
from the following discussions, it is appreciated that through 
out the present detailed description, discussions utilizing 
terms such as “receiving”, “evaluating”, “issuing', 'setting. 
“continuing”, “comparing, “transmitting”, “providing'. 
“facilitating”, “outputting”, “allowing”, “implementing, 
“establishing, or the like, refer to the actions and processes 
of a computer system (such as computer system 100 of FIG. 
1), or similar electronic computing device. Computer system 
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100 or similar electronic computing device manipulates and 
transforms data represented as physical (electronic) quanti 
ties within the computer system's registers and memories into 
other data similarly represented as physical quantities within 
the computer system memories or registers or other Such 
information storage, transmission, or display devices. 
0019. The present technology may be described in the 
general context of computer-executable instructions, such as 
program modules, being executed or executable by a com 
puter. Generally, program modules include routines, pro 
grams, objects, components, data structures, etc., that per 
form particular tasks or implement particular abstract data 
types. The present technology may also be practiced in dis 
tributed computing environments where tasks are performed 
by remote processing devices that are linked through a com 
munications network. In a distributed computing environ 
ment, program modules may be located in both local and 
remote computer-storage media including memory-storage 
devices. The present technology may also be implemented in 
a peer-to-peer computing environment where tasks are per 
formed by processing devices in each vehicle at a site and 
which are linked through a communications network. 

Overview of Discussion 

0020 Discussion will begin with a description of an 
example computer system environment with which, or upon 
which, embodiments of the present technology may operate. 
Discussion will proceed to a description of an example of a 
collision avoidance system. A general description of the 
operation of the components of this collision avoidance sys 
tem will be provided. A collision avoidance device, which can 
be used in conjunction with the collision avoidance system, 
will then be described. Operation of collision avoidance sys 
temand the collision avoidance device will then be described 
in more detail in conjunction with a description of an example 
method for avoiding a collision on a job site. 
0021. As described herein, entities may be physical enti 

ties or virtual entities which are located on or proximate to a 
job site. Some examples of physical entities are buildings, 
structures, building materials, cranes, crane booms, vehicles, 
construction equipment assets, and people. For purposes of 
this specification a construction equipment asset is defined as 
a piece of construction machinery, which is typically mobile. 
Some examples of construction equipment assets include, but 
are not limited to: a dozer, a loader, aheavy truck (e.g., a dump 
truck), a grader, a scraper, a tractor, a backhoe, and the like. 
0022. An example of a virtual entity is a virtually marked 
geo-fence which is associated with two-dimensional or three 
dimensional locations on or proximate to a job site. For 
example, such a geo-fence may exist as a virtual barrier 
marked around a protected physical object or region, such as 
an ancient tree, a saguaro cactus, or an endangered butterfly 
habitat. Likewise Such a geo-fence may exist as a virtual 
barrier marked around a dangerous region Such as a high 
Voltage line or a job site location with unstable or contami 
nated soil. Such a geo-fence may also be used in combination 
with a physical barrier (e.g., ropes and flags). Another 
example of a virtual entity is a Zone or Volume which is 
associated with a physical entity, Such a crane boom. Such an 
associated virtual entity will typically move in conjunction 
with movement of the physical entity with which it is associ 
ated. Another example of a virtual entity is a path or desig 
nated roadway within a work site. The roadway may also be 
physically designated and marked at the work site. 
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0023. As described herein, a job site is typically a location 
Such as a construction site, warehouse, freight terminal, open 
pit mine, waste disposal area, factory, utility plant, and/or 
another distinct location where workers operate entities Such 
as construction equipment assets, vehicles, mining equip 
ment, and/or cranes. 

Example Computer System Environment 

0024. With reference now to FIG. 1, a block diagram is 
shown of an embodiment of an example computer system 100 
which may be used in accordance with various embodiments 
described herein. It should be appreciated that computing 
system 100 is not strictly limited to being a computer system. 
As such, computer system 100 of the present embodiment 
may be well Suited to be any type of computing device (e.g., 
real time server computer, web server, portable computing 
device, desktop computer, mobile phone, pager, personal 
digital assistant, collision avoidance device, collision avoid 
ance system, etc.). Within the discussions herein, certain pro 
cesses and steps are discussed that are realized, in one 
embodiment, as a series of instructions (e.g., software pro 
gram) that reside within computer readable memory units and 
are executed by a processor(s) of computing system 100. 
When executed, the instructions cause computer system 100 
to perform specific actions and exhibit specific behavior that 
may be described in detail herein. 
0025 Computer system 100 of FIG. 1 comprises an 
address/data bus 110 for communicating information, one or 
more central processors 102 coupled with bus 110 for pro 
cessing information and instructions. Central processor unit 
(s) 102 may be a microprocessor or any other type of proces 
sor. Computer system 100 also includes data storage features 
Such as a computer usable volatile memory unit 104 (e.g., 
random access memory, static RAM, dynamic RAM, etc.) 
coupled with bus 110 for storing information and instructions 
for central processor(s) 102, a computer usable non-volatile 
memory unit 106 (e.g., read only memory, programmable 
ROM, flash memory, EPROM, EEPROM, etc.) coupled with 
bus 110 for storing static information and instructions for 
processor(s) 102. Computer system 100 also includes one or 
more signal generating and receiving devices 108 coupled 
with bus 110 for enabling computer system 100 to interface 
with other electronic devices and computer systems. The 
communication interface(s) 108 of the present embodiment 
may include wired and/or wireless communication technol 
Ogy. 
0026. Optionally, computer system 100 may include an 
alphanumeric input device 114 including alphanumeric and 
function keys coupled to the bus 110 for communicating 
information and command selections to the central processor 
(s) 102. Computer system 100 can include an optional cursor 
control or cursor directing device 116 coupled to the bus 110 
for communicating user input information and command 
selections to the central processor(s) 102. The cursor-direct 
ing device 116 may be implemented using a number of well 
known devices such as a mouse, a track-ball, a track-pad, an 
optical tracking device, and a touch screen, among others. 
Alternatively, it is appreciated that a cursor may be directed 
and/or activated via input from the alphanumeric input device 
114 using special keys and key sequence commands. The 
present embodiment is also well Suited to directing a cursor 
by other means such as, for example, Voice commands. 
0027 Computing system 100 of FIG. 1 may also include 
one or more optional computer usable data storage devices 
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118 Such as a magnetic or optical disk and disk drive (e.g., 
hard drive, floppy diskette, Compact Disk-Read Only 
Memory (CD-ROM), Digital Versatile Disk (DVD)) coupled 
with bus 110 for storing information and/or computer execut 
able instructions. An optional display device 112 may be 
coupled to bus 110 of computing system 100 for displaying 
Video and/or graphics. It should be appreciated that optional 
display device 112 may be a cathode ray tube (CRT), flat 
panel liquid crystal display (LCD), field emission display 
(FED), plasma display or any other display device suitable for 
displaying video and/or graphic images and alphanumeric 
characters recognizable to a user. 

Example Collision Avoidance System 
0028 Referring now to FIG. 2, a block diagram is shown 
of an example collision avoidance system 200. As will be 
further described herein, system 200 may be utilized to help 
avoid collisions between entities on a job site. 
0029. As shown in FIG. 2, collision avoidance system 200 

is comprised of a data transceiver 210, a real time server 220, 
and a collision avoidance module 230. It is appreciated that 
while the components of system 200 are coupled together 
they are not required to be physically close to one another. For 
example, in one embodiment, data transceiver 210 is located 
on or proximate to a job site, while real time server 220 and 
collision avoidance module 230 are located in a different 
town, state or country from data transceiver 210. In one such 
example, data transceiver 210 is coupled with real time server 
via transmission control protocol/internet protocol, while real 
time server 220 and collision avoidance module 230 are 
coupled togetheras part of a local area network. Alternatively, 
collision avoidance system 200, or components thereof, may 
be implemented upon each construction equipment asset of a 
work site. 
0030 Data transceiver 210 is configured for wirelessly 
receiving information regarding a plurality of entities on a job 
site. Data transceiver 210 operates wirelessly to receive infor 
mation in one or more well known fashions, such as via 
Bluetooth, via WiMax, via cellular telephone or radio, via one 
of the Institute of Electrical and Electronics Engineers 802.1 
family of standards, or via other wireless data communication 
standard or protocol. Likewise, data transceiver 210 is also 
operable to wirelessly transmit information, such as a colli 
sion alert message received from collision avoidance module 
230 via real time server 220. Such a transmitted collisionalert 
message can be transmitted to a single entity (e.g., entity 
205A) or to a plurality of entities (e.g., entities 205A, 205B, 
and 205C). In one embodiment, data transceiver 210 is 
located on or proximate to a particular job site. In another 
embodiment, data transceiver 210 is located independent 
from a job site and employs a wireless communication tech 
nology (e.g., cellular telephone or radio) to carryout commu 
nications with entities on, proximate to, or assigned to a 
particular job site. In some embodiments, information trans 
ceiver 210 converts information received from data trans 
ceiver 210 into triplet information format. Such conversion is 
further described below. 
0031. With continued reference to FIG. 2, real time server 
220 is shown coupled with data transceiver 210. Real time 
server 220 is configured for providing the received informa 
tion in real time to a subscribed module, such as collision 
avoidance module 230, and in some embodiments to a plu 
rality of subscribed modules. Real time server 220 serves out 
received information in a real time fashion (nearly immedi 

Mar. 26, 2009 

ately) to subscribed modules after the data is received. This 
allows subscribed modules to make “decisions” and/or take 
actions based upon the served information in real time (nearly 
contemporaneously with the occurrence and reporting of the 
information). This also allows a subscribed module to issue 
instructions and/or messages based upon the information in 
real time (nearly contemporaneously with the occurrence and 
reporting of the information). In some embodiments, where a 
conversion has not yet been accomplished, real time server 
220 converts information received from data transceiver 210 
into triplet information format. In one embodiment, real time 
server 220 is also operable to transfer information, such as a 
collision alert message from collision avoidance module 230 
to data transceiver 210. 

0032 Collision avoidance module 230 is coupled with 
real time server 220 and configured to receive selected por 
tions of the information which has been reported to real time 
server 220 via data transceiver 210. In some embodiments, 
this means that collision avoidance module 230 is subscribed 
to receive selected information (such as location and or opera 
tion information) from one or more selected entities. Colli 
sion avoidance module 230 is configured for evaluating 
selected portions of the information for occurrence of a trig 
ger associated with a potential collision situation involving an 
entity (e.g., 205A) of the plurality of entities (e.g., 205A, 
205B, 205C, 205D, 205E, 205F) which data transceiver 210 
receives information regarding. 
0033. In one embodiment, collision avoidance module 
230 is located independently from the plurality of entities 
(e.g., 205A, 205B, 205C, 205D, 205E, 205F) which it 
receives information regarding. This means that in one 
embodiment collision avoidance module 230 is not part of or 
physically connected/attached to an entity which it tracks 
collisions for or to a collision avoidance device 600 that is 
coupled with such an entity (e.g., entity 205A). In one 
instance, collision avoidance module 230 may be located at 
the same job site as one or more of the entities about which it 
receives information. However, as previously described, in 
other instances, collision avoidance module 230 functions 
equally well when located a great distance away from the 
entities about which it receives information. Thus collision 
avoidance module 230 may be located in a different town, 
state, or country than one or more entity (e.g., 205A) which it 
receives information regarding and/or from the one or more 
collision avoidance devices 600 from which it receives infor 
mation. 

0034. With reference now to FIG. 3, a block diagram is 
shown of an example collision avoidance module 230, which 
may be utilized in collision avoidance system 200, in accor 
dance with one embodiment. As shown in FIG. 3, in one 
embodiment, collision avoidance module 230 comprises a 
plurality of sub-modules including a user interface 3 10, a 
trigger tracker 340, and a collision alert messenger 350. As 
shown in FIG. 3, in one embodiment, user interface 310 
further comprises Sub-modules including a viewer module 
320, and an entity assigner 330. It is appreciated that any of 
the modules and/or Sub-modules of collision avoidance mod 
ule 230 are capable of interacting with any or all of the other 
modules and/or sub-modules of collision avoidance module 
23O. 

0035. With continued reference to FIG. 3., user interface 
310 is configured for facilitating user interaction with and 
modification of settings of collision avoidance module 230. 
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0036. For example, in one embodiment, through function 
ality offered by viewer module 320, a user is able to view a 
real time visualization (e.g., a model/simulation) of a work 
site and the entities thereon or proximate thereto which are 
being tracked for purposes of collision avoidance. 
0037 More specifically, viewer module 320 is configured 
for outputting in real time a viewable rendering of the one or 
more entities for which collision avoidance module 230 
receives information. In one embodiment, viewer module 320 
outputs a viewable rendering which is formatted as either a 
two-dimensional or three-dimensional rendering of these 
entities with respect to the job site that the entity/entities are 
on or proximate to. Such a viewable rendering may also 
comprise other physical and/or virtual entities that are 
mapped, modeled, or located on or proximate to the job site. 
In one embodiment, viewer module 320 outputs the viewable 
rendering for viewing on a display device. Such as, for 
example, display device 112. 
0038 FIG. 4 shows an example of a displayed visual ren 
dering 400 of entities on a job site, in accordance with one 
embodiment. For purposes of illustration of this concept, 
entities in FIG. 4 are shown at a low level of detail. It is 
appreciated that in other embodiments, the entities of FIG. 4 
may be shown at other levels of detail. In FIG. 4, displayed 
entity 205A represents the position of a vehicle within a job 
site bounded by geo-fence 410. Displayed entity 420 repre 
sents a geo-fence that has been established surrounding pro 
tected Saguaro cactus 421 (which may not be displayed in 
some visual representations). Displayed entity 430 represents 
a structure that is present on the job site. Displayed entity 
205B represents a construction foreman's truck. Displayed 
entity 205C represents a crane boom of a tower crane. Dis 
played entity 205D represents a crane boom of a second tower 
crane. Displayed entity 205E represents an earthmover (a 
construction equipment asset). Finally, displayed entity 205F 
represents a person, in this case a worker at the job site. In 
FIG. 4, each displayed entity is displayed either at its modeled 
location, or at the location represented by the most recent 
location information received regarding the entity. 
0039. In one embodiment, viewer module 320 utilizes 
identification information associated with an entity to retrieve 
a model of the entity from a database of stock entity models. 
Thus for entity 205A, a vehicle, an appropriately sized model 
is retrieved. In one embodiment, viewer module 320 alters the 
appearance of the representation of an entity in a viewable 
rendering in response to occurrence of a trigger associated 
with the entity. For example, viewer module 320 causes the 
viewable representation of the entity to change in color or 
flash in response to occurrence of a trigger associated with the 
entity. It is appreciated that in Some embodiments, viewer 
module 320 may comprise a modeling and simulation module 
which is separate from collision avoidance module 230. 
0040 Entity assigner 330 is configured for allowing 
assignment of an entity to a job site and modification of 
characteristics associated with the entity. Thus, in one 
embodiment, through functionality offered by entity assigner 
330, a user is able to select which entity or entities are tracked 
for collision avoidance. Through entity assigner 330 a user 
may associate and/or disassociate a particular entity with the 
geographic location of a particular job site and physical and/ 
or virtual entities of the particular job site. Entity assigner 330 
additionally enables a user to subscribe to or unsubscribe 
from selected real time information served by real time server 
220 regarding an entity. 
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0041 Entity assigner 330 also allows a user to set and/or 
modify one or more conditions of a trigger associated with a 
tracked entity. This gives a user the flexibility to change, add, 
or remove a trigger based upon changing conditions, activi 
ties, or situations which may occurat a job site. For instance, 
a user may add or expand a virtual geo-fence or virtual exclu 
sion Zone around a protected wetland region in response rain 
being forecast to occur at a job site. Additionally, it is appre 
ciated that entity assigner 330 allows a user to make such 
changes to a trigger from a central location without contact 
ing or interacting with the entity on a collision avoidance 
device coupled with an entity. Entity assigner 330 also allows 
a user to assign, remove, or modify a virtual entity with 
respect to a job site. 
0042 FIG. 5 shows a portion of an example graphical 
interface 500 of entity assigner 330. As shown in graphical 
interface 500, names (e.g.,520,530, and 540) associated with 
a plurality of entities are displayed. Each named entity may be 
assigned or unassigned for collision avoidance tracking by 
interacting with a selectable region (e.g., region 521). Accom 
panying each named entity is a listing of the trigger or triggers 
associated with that named entity. For example, triggers 522 
and 524 are shown beneath named entity 520. Each trigger 
may be set or disabled by selecting a region displayed near the 
trigger (e.g., region 523). Likewise, by selecting a particular 
trigger, such as trigger 522, trigger conditions 550 for the 
trigger are displayed so that a user may view and or modify 
the trigger conditions for the selected trigger. 
0043 Referring again to FIG. 3, trigger tracker 340 is 
configured for evaluating the information received by colli 
sion avoidance module 230. The information is evaluated for 
occurrence of one or more of a plurality of triggers. To do this, 
trigger tracker 340 evaluates the received information for the 
occurrence of the combination of conditions of each trigger 
monitored by collision avoidance module 230. 
0044 Collisionalert messenger 350 is configured for issu 
ing a collisionalert message and/or collision avoidance action 
for one or more entities in response to occurrence of one of a 
plurality of triggers. Thus, when collision alert messenger 
350 receives notification of the occurrence of a trigger asso 
ciated with an entity, collision alert messenger 350 issues a 
collision alert message for that entity. In some embodiments, 
the content of the collision alert message is dictated by a 
threshold value associated with the trigger or by a specific 
collision avoidance action specified as part of a trigger. A 
collision alert message comprises an electronic message con 
taining identification information to direct its transmission to 
one or more entities and/or a collision avoidance device 600 
coupled with an entity (or a plurality of collision avoidances 
devices 600 each coupled with a separate entity). The colli 
sion alert message may take many forms, such as streamed 
data, text message, cellular phone call, email, or other data 
carrying electronic formats. The collision alert message will 
also typically comprise a threshold value and or a specified 
collision avoidance action which should be taken by an entity. 
0045. For example in one embodiment each trigger 
includes a threshold value of between 1 and 10, with lower 
numbers indicating or associated with greater collision dan 
ger and closer proximity to an entity. Following this example, 
in one embodiment a collision alert messages also includes a 
threshold scaled from 1 to 10, with lower threshold values 
corresponding to more severe collision alert messages. In one 
embodiment, the threshold value of the trigger is simply 
incorporated as the threshold value of the collision alert mes 
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sage. In another embodiment a specific collision avoidance 
action, such as “engage hazard lights.” “sound horn,” “stop 
engine.” “stop motor,” or “apply brakes.” is associated with a 
particular trigger or threshold value in a trigger, and this 
specific collision avoidance action is included in the collision 
alert message issued upon occurrence of the trigger. 

Example Job Site Collision Avoidance Device 
0046 FIG. 6 is a block diagram of an example collision 
avoidance device 600, in accordance with one embodiment. 
In one embodiment, collision avoidance device 600 is 
coupled with a physical entity which operates, works, or is 
located on or proximate to a job site. In Such an embodiment, 
collision avoidance device 600 operates as a job site collision 
avoidance device which interacts with collision avoidance 
system 200 (FIG. 2) to assist entities in the avoidance of 
collisions on a job site by increasing situational awareness 
and, in some instances, by intervening in the operation of a 
physical entity. In one embodiment, one or more of a plurality 
of physical entities on a job site is equipped with its own 
separate collision avoidance device 600. 
0047. As shown in FIG. 6, in one embodiment, job site 
collision avoidance device 600 is comprised of an informa 
tion transmitter 610, a collision alert message receiver 620, 
and a collision avoidance action implementer 630. 
0048 Information transmitter 610 wirelessly transmits 
information regarding the location and/or operation of an 
entity to which it is coupled. The transmitted information 
includes location information and/or operation information 
regarding the entity to which device 600 is coupled. In one 
embodiment, this information is transmitted wirelessly to 
data transceiver 210 of collision avoidance system 200. Infor 
mation transmitter 610 operates to wirelessly to transmit 
information in one or more well known fashions. Such as via 
Bluetooth, via WiMax, via cellular telephone or radio, via one 
of the Institute of Electrical and Electronics Engineers 802.1 
family of standards, or via other wireless data communication 
standard or protocol. In one embodiment, this information is 
transmitted on a periodic basis, Such at an interval of 0.1 
seconds, an interval of 5 seconds, or some other interval. In 
one embodiment, such information is transmitted at variable 
intervals, such as more frequently when the information is 
changing and less frequently when it remains static. 
0049. In one embodiment information transmitter 610 is 
coupled with a location information source which provides 
location information regarding the entity to which device 600 
is coupled. In one embodiment, the location information 
Source is included as a component or module of collision 
avoidance device 600. For example, in one embodiment, 
information transmitter 610 is coupled with a global naviga 
tion satellite system (GNSS) receiver with positioning capa 
bilities based on signals from Galileo, GPS (Global Position 
ing System), Glomass, WAAS (Wide Area Augmentation 
Service), Egnos and the like. Such a location information 
Source provides two-dimensional and/or three-dimensional 
location information regarding the entity to which device 600 
is coupled. Such a location information source may also 
provide heading and or speed of an entity. 
0050. By way of example, and not of limitation, in one 
embodiment, entity 205B is a construction foreman's truck. 
An information transmitter 610 coupled with entity 205B 
may transmit location information indicating that entity 205B 
is located at latitude N37.19.11 latitude, W95.29.15 Longi 
tude, and 11 meters ASL (above sea level). It is appreciated 
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that such location information may be reported in a different 
manner, Such as an offset from a particular reference point on 
a job site. It is also appreciated that such information may be 
reported with a greater or lesser degree of precision. 
0051. In one embodiment information transmitter 610 is 
coupled with an operation information Source which provides 
operation information regarding the entity to which device 
600 is coupled. For example, in one embodiment, information 
transmitter 610 is communicatively coupled with a J-bus, 
CAN (Controller Area Network) bus or other similar commu 
nications bus of a vehicle, crane, crane boom, or a construc 
tion equipment asset. Such operation information may 
include information which indicates whether the entity is 
operating and how fast the entity is moving, how much the 
entity weighs, and what mode the entity is currently in (e.g., 
lifting, hauling, grading, dumping, and etc.). For example, for 
entity 205A, information transmitter 610 may transmit opera 
tion information indicating that entity 205A is operating, is in 
reverse gear, is moving at a speed of 10 meters per second, and 
weighs 2000 Kilograms. 
0.052 Collision alert message receiver 620 wirelessly 
receives a collision alert message. In one embodiment, the 
collision alert message is transmitted from collision avoid 
ance system 200 for the entity with which device 600 is 
coupled. Collision alert message receiver 620 operates to 
wirelessly receive information in one or more well known 
fashions, such as via Bluetooth, via WiMax, via cellular tele 
phone or radio, via one of the Institute of Electrical and 
Electronics Engineers 802.1 family of standards, or via 
another wireless data communication standard or protocol. 
Collision alert message receiver 620 forwards a received col 
lision alert message to collision avoidance action imple 
menter 630. 
0053 Collision avoidance action implementer 630 imple 
ments a collision avoidance action in response to receiving a 
collision alert message. The purpose of implementing a col 
lision avoidance action is to avoid a potential collision 
between a first entity on a job site and a second entity on a job 
site. Collision avoidance action implementer 630 is capable 
of implementing collision avoidance actions including: an 
operator notification, an audible warning, a visible warning, 
and an entity operation intervention (e.g., a machine control 
action to intervene in the operation of one or more entities for 
the purpose of avoiding a collision). 

Example Method of Operation 

0054 The following discussion sets forth in detail the 
operation of some example systems, devices, and methods of 
operation of embodiments described herein. With reference 
to FIG. 7 and flow diagram 700, example steps used by 
various embodiments of the present technology are illus 
trated. Flow diagram 700 describes a process that, in various 
embodiments, is carried out by a processor under the control 
of computer-readable and computer-executable instructions. 
The computer-readable and computer-executable instruc 
tions reside, for example, in data storage features such as 
computer usable/readable volatile memory 104, computer 
usable/readable non-volatile memory 106, or computer use 
able/readable storage device 118 of computer system 100 (all 
shown in FIG. 1). The computer-readable and computer-ex 
ecutable instructions, which may reside on computeruseable/ 
readable media, are used to control or operate in conjunction 
with, for example, processor 102 of FIG.1. Although specific 
steps are disclosed in flow diagram 700, such steps are 
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examples. That is, embodiments are well Suited to performing 
various other steps or variations of the steps recited. It is 
appreciated that the steps in flow diagram 700 may be per 
formed in an order different than presented, and that not all of 
the steps in flow diagram 700 may be performed. 

Avoiding a Collision on a Job Site 
0055 FIG. 7 illustrates a flow diagram 700 of an example 
method for avoiding a collision on a job site, in accordance 
with one embodiment. In the examples provide below, the 
operation of method of flow diagram is illustrated 700 utiliz 
ing the functionality of system 200 and device 600 to avoid a 
potential collision between an entity and a second entity on a 
job site. 
0056. At 710 offlow diagram 700, in one embodiment, the 
method receives information regarding a plurality of selected 
entities on a job site. In one embodiment, the information is 
received at a location independent from the entities. For 
example, one embodiment utilizes data transceiver 210 to 
wirelessly receive information regarding a plurality of enti 
ties on a job site. Data transceiver 210 then forwards received 
information to real time server 220, which then in turn for 
wards the information to a subscribed module, such as colli 
sion avoidance module 230. This succinctly illustrates one 
example of a manner in which collision avoidance module 
230 receives information regarding one or more of a plurality 
of assets on a job site. 
0057. In one embodiment, data transceiver 210 may 
receive information from a single entity (e.g., 205A), such as 
a vehicle. For example, data transceiver 210 receives such 
information from a collision avoidance device. Such as colli 
sion avoidance device 600 (FIG. 6), which is coupled to the 
entity. In another embodiment, data transceiver 210 receives 
information from a plurality of entities (e.g., 205A, 205B, 
205C, 205D, 205E, 205F, and etc.). For example, data trans 
ceiver 210 receives such information from a plurality of col 
lision avoidance devices (such as collision avoidance device 
600), each coupled to one of a plurality of entities which are 
on or proximate to a job site. In Such an embodiment, each 
collision avoidance device 600 transmits information to data 
transceiver 210 regarding the entity to which it is coupled. 
0058. The received information may comprise location 
information regarding an entity and/or operation information 
regarding an entity equipped with a collision avoidance 
device 600. In one example, when a crane boom or its crane is 
equipped with a collision avoidance device, the received 
information comprises the location of a crane boom in three 
dimensions, and/or the operation of the crane boom (e.g., 
loaded and Swinging clockwise at 2 meters per second). In 
another example, this may comprise the location of a vehicle 
or construction equipment asset in two or three dimensions, 
along with operation information (e.g., vehicle running and 
moving Northwest at 20 meters per second). In yet another 
example, this information comprises a two-dimensional or 
three-dimensional location of a person carrying a collision 
avoidance device. 
0059. In some embodiments, the information is forwarded 
from data transceiver 210 to real time server 220 and then to 
collision avoidance module 230 in the same data format and/ 
or context in which the information is received by data trans 
ceiver 210. 
0060. In other embodiments, collision avoidance module 
230 receives the information in a triplet data format, where 
the triplet data format comprises an entity identification field, 
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a value field, and a units field associated with the value field. 
For example, data transceiver 210 parses the received infor 
mation and converts it into a uniform context called “triplet 
information, or otherwise known as “triplets.” “triplet for 
mat, or “triplet data, and then forwards the triplet informa 
tion. For example, data transceiver 210 parses and converts to 
triplet information, from a received communication regard 
ing the two-dimensional location and operation of entity 
205A, a vehicle. It is appreciated that the entity identification 
field may be identify an entity at a top level or else identify a 
more specific measure of a quantity or a quality associated 
with an entity. For example, the entity identification may 
identify a certain vehicle such as a particular bulldozer in a 
fleet of bulldozers (e.g., “bulldozer 75'). The entity identi 
fication may also be a more specific entity quantity identifi 
cation or entity quality identification. An example of an entity 
quantity identification is the fuel level of a vehicle such as the 
particular bull dozer (e.g., “bulldozer 75 fuel”). An 
example of an entity quality identification is the directional 
heading of a vehicle Such as the particular bull dozer (e.g., 
“bulldozer 75 heading'). 
0061 Examples of resulting location information triplets 
for entity 205A are shown in Table 1. Some examples of 
operation information triplets pertaining to entity 205A are 
shown in Table 2. It is appreciated that such triplet informa 
tion shown in Tables 1 and 2 may be parsed and converted 
from a variety of data formats Such as Steaming data, 
encrypted data, text files, email messages, and other data 
formats. Such triplets as shown in Tables 1 and 2 are then 
forwarded by data transceiver 210 to real time server 220. The 
unit portion of the triplet data may be optional if all the 
applications in the network assumea known unit System (e.g., 
Metric, English, etc). Thus, it is appreciated that in other 
embodiments, collision avoidance module 230 may receive 
information in otherformats, such as a duet format comprised 
of an entity quantity identification/entity quality identifica 
tion and the value (e.g., a duet). 

TABLE 1 

Examples of Location Information Converted to Triplet 
Information Format 

I.D. Value Units 

Vehicle1 n, 37.19.10, North Latitude 
Vehicle1 e. 95.29.15, West Longitude 
Vehicle1 h, 110, Directional Heading in Degrees 

TABLE 2 

Examples of Operation Information Converted to Triplet 
Information Format 

I.D. Value Units 

Vehicle1 w, 2000, Kilograms 
Vehicle1 spol, 25, Meters Per Second 

0062 Converting received information into a triplets for 
mat is not required by the presented technology. However, 
converting received information into triplets format allows 
information received in a wide variety of formats to be stan 
dardized to a single format, thus eliminating repetitive pars 
ing of the information at follow-on stages of processing 
which utilize the information. Additionally, converting and 
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working with information in triplets format eliminates Sur 
plus data that is often received along with received informa 
tion. It follows that by reducing the overall amount of data in 
this fashion, the rapidity of information communication/ 
transmission may be increased and/or the bandwidth require 
ments for communication/transmission of information may 
be decreased; both of which are beneficial to the conduct of 
real time operations. 
0063. At 720 offlow diagram 700, in one embodiment, the 
method evaluates the information to determine whether a 
trigger has occurred. The trigger is associated with a potential 
collision situation involving an entity of the entities for which 
information has been received by collision avoidance module 
230. In one embodiment, this comprises collision avoidance 
module 230 evaluating selected portions of the information it 
has received. For example, trigger tracker 340 evaluates 
received information for the occurrence of a trigger associ 
ated with a potential collision situation involving an entity 
(e.g., 205A) of the plurality of entities (e.g., 205A, 205B, 
205C, 205D, 205E, 205F) which collision avoidance module 
230 subscribes to and receives information regarding. To do 
this, trigger tracker 340 evaluates the information received in 
collision avoidance module 230 for the occurrence of the 
combination of conditions of each trigger monitored by col 
lision avoidance module 230. 
0064. A trigger is a condition or set of conditions regard 
ing the operation of an entity with respect to another entity, 
the occurrence of which triggers a collision alert message. A 
trigger is based upon situational factors obtainable from the 
selected information, such as speed of an entity, location on a 
job site, type of an entity, type of another entity near the entity 
(e.g., an a second entity that the first entity may be on a 
collision course with), and/or two-dimensional/three-dimen 
sional location of an entity relative to another entity. In 
response to a set of conditions being met for occurrence of a 
trigger, collision avoidance module 230 issues a pre-selected 
collision alert message or action command to at least one 
entity. It is appreciated that Such a trigger can be set or 
modified utilizing entity assigner 330. 
0065. The evaluation of information to determine whether 
a trigger has occurred can include, but is not limited to: 
evaluating a location of an entity on a job site to determine 
whether a trigger has occurred; comparing the location of an 
entity with a location of a secondentity of plurality of selected 
(tracked) entities to determine whether a trigger has occurred; 
comparing the location of an entity to a location of a virtual 
entity to determine whether a trigger has occurred; evaluating 
operation information of an entity to determine whether a 
trigger has occurred. 
0066. In one embodiment, for example, entity 205A is a 
vehicle on a job site. During a day when blasting is being 
conducted on the job site, a trigger is set to occur for entity 
205A if it enters a Zone that is within 100 meters of the 
coordinates of a blasting area on the job site. Thus, in an 
instance where received information indicates that entity 
205A is within 95 meters of the coordinates of the blasting 
area, trigger tracker 340 will evaluate the received informa 
tion and determine that this trigger has occurred. Trigger 
tracker 340 then reports the occurrence of this trigger to 
collision alert messenger 350. This is an example of evaluat 
ing a location of an entity on a job site to determine whether 
a trigger has occurred. 
0067. In another embodiment, for example, entity 205C is 
the crane boom of a first tower crane at a job site and entity 
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205D is the crane boom of a second tower crane at the same 
job site. A trigger is set to occur for entity 205C whenever 
another entity of the job site enters a Zone extending in a 10 
meter three-dimensional volume surrounding entity 205C. 
Thus, in an instance where received information from either 
entity 205Corentity 205D indicates that entity 205C is within 
nine meters of entity 205D, trigger tracker 340 will evaluate 
the received information and determine that this trigger has 
occurred. Trigger tracker 340 then reports the occurrence of 
this trigger to collision alert messenger 350. This is an 
example of comparing the location of an entity with a location 
of a second entity of plurality of selected (tracked) entities to 
determine whether a trigger has occurred. 
0068. In yet another embodiment, for example, entity 
205E is a construction equipment asset Such as an earth 
mover. With reference to displayed viewable rendering 400 of 
FIG. 4, a saguaro cactus 401 is Surrounded by a geo-fence 
420. A trigger is set to occur for entity 205E if it is operating 
in reverse and enters a location within geo-fence 420. Thus, in 
an instance where received information indicates that entity 
205E is within geo-fence 420, trigger tracker 340 will evalu 
ate the received information and determine that this trigger 
has occurred. Trigger tracker 340 then reports the occurrence 
of this trigger to collision alert messenger 350. This is an 
example of comparing the location of the entity to a location 
of a virtual entity to determine whethera trigger has occurred. 
This is also an example of evaluating operation information of 
an entity to determine whether a trigger has occurred. 
0069. At 730 of flow diagram 700, in one embodiment, the 
method issues a collision alert message for the entity if the 
trigger has occurred. In one embodiment, collision alert mes 
senger 350 issues a collision alert message in response to 
being notified by trigger tracker 340 of the occurrence of a 
trigger. In some embodiments, the type and content of the 
collision alert message are dictated by a threshold associated 
with the trigger or a specific collision avoidance action speci 
fied as part of a trigger. In one embodiment, the issued colli 
sion message is routed via real time server 220 to data trans 
ceiver 210, which then wirelessly transmits the collision alert 
message for an entity. In one embodiment, this comprises 
transmitting the collision alert message to a collision avoid 
ance device 600 coupled with an entity. As previously 
described, information transceiver 210 may be on or proximal 
to a job site, or located a great distance from a job site. 
Additionally, as previously described, information trans 
ceiver 210 is typically located independent of the location of 
an entity from which it receives information/to which it trans 
mits information. Thus, in one embodiment, the collision 
alert message is wirelessly transmitted from a location inde 
pendent of the entity or entities to which the message is being 
transmitted. 
0070 Following the previous example involving vehicle 
205A, collision alert messenger 350 receives notification of 
the occurrence of a trigger associated with entity 205A. In 
response, collisionalert messenger 350 issues a collisionalert 
message (collision alert message A) for entity 205A. 
0071. Following the previous example involving crane 
booms 205C and 205D, collision alert messenger 350 
receives notification of the occurrence of a trigger associated 
with entity 205C. In response, collision alert messenger 350 
issues a collisionalert message (collisionalert message B) for 
entity 205C. 
0072 Following the previous example involving earth 
mover 205E, collision alert messenger 350 receives notifica 
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tion of the occurrence of a trigger associated with entity 205E. 
In response, collision alert messenger 350 issues a collision 
alert message (collision alert message C) for entity 205E. 
0073. In one embodiment, the method offlow diagram 700 
further comprises setting a condition for occurrence of a 
trigger. As previously discussed, the conditions for the occur 
rence of a trigger can be set or modified utilizing entity 
assigner 330. In some instances, the triggers and conditions 
thereof are automatically set based upon pre-defined safe 
operating conditions and rule for a particular type of entity. 
For example, an automatic trigger may exist Such that a col 
lisionalert message is generated anytime earth mover 205E is 
operated in reverse within 5 meters of person, Such as person 
205F, who is being tracked by collision avoidance module 
230. In one embodiment, in response to muddy conditions on 
a job site, a user may add a second trigger to occur when 
earthmover 205E is operated in reverse within 10 meters of 
person 205F. 
0074. In one embodiment the method of flow diagram 700 
further comprises, continuing the receiving and evaluating, 
which was described in conjunction with flow diagram steps 
710 and 720, to determine whether an additional trigger has 
occurred, and issuing an additional collision alert message if 
the additional trigger has occurred. The additional trigger 
being an additional potential collision situation involving the 
entity. 
0075 Referring to the example illustrated above by earth 
mover 205E, in one embodiment, when earthmover 205E is 
operated in reverse within 10 meters of person 205F, a con 
dition for a first trigger will have occurred. In response to 
evaluating received information, trigger tracker 340 notifies 
collision alert messenger regarding the occurrence of the first 
trigger. Collision alert messenger 350 sends out an appropri 
ate collision alert message (collision alert message D) in 
response to the occurrence of this first trigger. If earthmover 
205E is then operated until it is within 5 meters of person 
205F, a second condition will have been met for a second 
triggerto occur. In response to continuing to evaluate received 
information, trigger tracker 340 notifies collision alert mes 
senger 350 regarding the occurrence of the second trigger. 
Collision alert messenger 350 sends out an appropriate colli 
sion alert message (collision alert message E) in response to 
the occurrence of this second trigger. 
0076. In one embodiment the method offlow diagram 700 
further comprises, receiving a collision alert message at an 
entity, and in response to the collision alert message, auto 
matically implementing a collision avoidance action at the 
entity. The collision alert avoidance action is meant to assist 
in avoiding a collision between a first entity and a second 
entity on a job site. 
0077. It is appreciated that the first entity may be a person, 
a vehicle, a crane, a crane boom, a construction equipment 
asset, or another static or mobile physical entity on or proxi 
mate to a job site. The second entity to be avoided may 
likewise be a person, a vehicle, a crane, a crane boom, a 
construction equipment asset, or another static or mobile 
physical entity on or proximate to a job site. Additionally 
either the first entity or the second entity to be avoided may 
comprise a virtual entity Such as a geo-fence or other virtual 
boundary established on or proximate to a job site. 
0078. In one embodiment, the collision alert message is 
transmitted from collision avoidance system 200 for the 
entity with which a collision avoidance device 600 is coupled. 
In Such an embodiment, collision alert message receiver 620 
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is used to wirelessly receive the collision alert message. Col 
lision alert message receiver 620 then forwards this message 
to collision avoidance action implementer 630. 
0079 Collision avoidance action implementer 630 imple 
ments a collision avoidance action at an entity in response to 
receiving a collision alert message for the entity. Collision 
avoidance action implementer 630 is capable of implement 
ing collision avoidance actions including: an operator notifi 
cation, an audible warning, a visible warning, and an entity 
operation intervention (e.g., a machine control action to inter 
Vene in the operation of one or more entities for the purpose 
of avoiding a collision). 
0080. In some embodiments, the nature of the collision 
avoidance action implemented is specified by the collision 
alert message. In other embodiments, the nature of the colli 
sion avoidance action depends upon the threshold value 
included in the collision alert message and the range of col 
lision avoidance actions available with respect to a particular 
entity with which collision avoidance action implementer 
630 is coupled. Thus, in an embodiment where a wide range 
of collision avoidance actions are available, differing colli 
sion avoidance actions (or combinations of collision avoid 
ance actions) may be associated with different threshold val 
ues. Conversely, where only one collision avoidance action is 
available, that single collision avoidance action may be asso 
ciated with a wide range or all threshold values. 
I0081. In one embodiment, in response to receiving a col 
lision alert message, collision avoidance action implementer 
630 implements a collision avoidance action which provides 
an operator notification. An example of Such an operator 
notification is a text message on a display (e.g., on a computer 
display, a cellular telephone display, or a display coupled to 
device 600). Another example of an operator notification is a 
vibration (e.g., a vibrating cellular phone, collision avoidance 
device 600, steering mechanism, or seat). In one embodiment, 
an operator notification in the form of a message stating, 
“Collision Imminent is displayed on a display of an entity, 
in response to receiving collision alert message A. In one 
embodiment, an operator notification in the form of a vibrat 
ing driver's seat is taken in response to receiving collision 
alert message D. 
I0082 In one embodiment, in response to receiving a col 
lision alert message, collision avoidance action implementer 
630 implements a collision avoidance action which provides 
an audible warning. Some examples of an audible warning 
include a specific ring on a cellular telephone; a honking of a 
horn attached to an entity; and an audible announcement or 
warning tone enunciated from a speaker coupled to an entity 
or to a collision avoidance device 600. In one embodiment, an 
audible warning in the form of honking a horn is taken in 
response to receiving collision alert message C. 
I0083. In one embodiment, in response to receiving a col 
lision alert message, collision avoidance action implementer 
630 implements a collision avoidance action which provides 
a visible warning. Some examples of a visible warning 
include: flashing the dash lights or other interior lights; 
engaging hazard lights, flashing or otherwise engaging head 
lamps or other external illumination devices an entity; illu 
minating a warning indicator on or within an entity; illumi 
nating a yellow or red indicator of a “virtual stoplight” (e.g., 
a panel comprised of red, yellow, and green indicator lights 
and mounted on or within a vehicle), and illuminating a 
warning indicator coupled to a collision avoidance device 
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600. In one embodiment, a visible warning in the form of 
illuminating a warning light is taken in response to receiving 
collision alert message E. 
0084. In one embodiment, in response to receiving a col 
lision alert message, collision avoidance action implementer 
630 implements a collision avoidance action which inter 
venes into the operation of the first entity for the purpose of 
averting a collision with the second entity. In one embodi 
ment, for example, collision avoidance action implementer 
630 is coupled with a J-bus, CAN-bus or other communica 
tion bus linked to a motor, engine, Steerage, and/or braking 
system of a vehicle, crane, crane boom, or a construction 
equipment asset. Via Such a coupling to a communication bus 
or via other mechanical, electrical, or electromechanical cou 
pling to Such systems, collision avoidance action imple 
menter 630 implements a collision avoidance action, such as: 
limiting or halting revolutions of a motor or engine, limiting 
upper speed of an vehicle or construction equipment asset, 
applying a brake, halting or slowing radial Swing of a crane 
boom, and/or adjusting a direction of travel of an entity or a 
portion of an entity. In one embodiment, an entity operation 
intervention action in the form of a stopping the movement of 
crane boom 205C is taken in response to receiving collision 
alert message B. 
0085. Some other examples of intervening in the operation 
of an entity, include governing the top speed of a vehicle or 
construction equipment asset when inside a region protected 
by a geo-fence; applying brakes in vehicle or construction 
equipment asset to avoid a collision with a person or another 
vehicle or construction equipment asset; stopping or slowing 
second vehicle or construction equipment asset to avoid a 
collision with a first vehicle or construction equipment asset, 
stopping or slowing multiple vehicles or construction equip 
ment assets to avoid a collision between two or more of the 
multiple vehicles or construction equipment assets; and stop 
ping or slowing the movement/rotation of a crane boom to 
avoid a collision with another crane boom, building, vehicle, 
virtual protected region, or construction equipment asset. 

Method and System for Automatically Directing 
Traffic on a Site 

I0086 FIG. 8 is an example of a displayed visual rendering 
(e.g., by viewer module 320 of FIG.3) of entities on a job site, 
in accordance with one embodiment. As shown in FIG. 8, a 
job site 800 is displayed in which a road 801 is intersected by 
a second road 802 at an intersection 805. In one embodiment, 
the coordinates of road 801 and/or road 802 are entered into 
collision avoidance system 200 when job site 800 is mapped 
into collision avoidance module 230. In one embodiment of 
the technology, collision avoidance module 230 can receive 
an indication of an assigned priority for a vehicle within site 
800 based upon a variety of characteristics. In one embodi 
ment of the technology, collision avoidance module 230 com 
pares the priority assigned to one or more vehicles and deter 
mines which of those vehicles has right of way. In other 
words, the vehicle with the highest assigned priority is 
granted right of way over the vehicle(s) assigned a lower 
priority. It is noted that the present technology is not limited 
to defined roads within a site. As described above, if the 
projected track of a vehicle on a job site is likely to intersect 
the projected track of a second vehicle on the job site, colli 
sion avoidance module 230 can generate a collision alert 
message to give one of the vehicles the right of way. The use 
of roads in FIG. 8 is instead to more clearly illustrate where 
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the projected tracks of the vehicles will intersect and is not 
intended to convey that embodiments of the technology are 
limited to defined roads on site 800. 

0087. As discussed above with reference to FIG. 3, colli 
sion avoidance module 230 can be used to assign character 
istics to an entity withinjob site 800. This can include the type 
of vehicle, the vehicle's weight, or other characteristics such 
as the cargo carried by the vehicle. Thus, a vehicle carrying 
Supplies or construction materials onto a job site may be 
assigned a higher priority than an empty vehicle, or a vehicle 
carrying refuse. Similarly, a vehicle carrying logs out of a 
logging site may be assigned a higher priority than an empty 
vehicle. Alternatively, a heavier vehicle may be assigned a 
higher priority than a lighter vehicle. It is noted that the 
priority assigned to a vehicle may be dynamically updated 
according to changing conditions on job site 800. 
I0088. In one embodiment, roads or other pathways within 
job site 800 may also be assigned characteristics. For 
example, collision avoidance module 230 may be configured 
to show that road 801 is a paved road while road 802 is an 
unpaved road. Additionally, viewer module 320 may display 
road 801 in a different manner than road 802 based upon an 
assigned characteristic. For example, in FIG. 8 road 801 is a 
paved road and is displayed with a solid line while road 802 is 
an unpaved road and is displayed with a broken line. 
I0089. In one embodiment, roads within job site 800 may 
also be assigned a higher priority, or right of way, based upon, 
but not limited to, the type of road it is (e.g., paved, unpaved, 
etc.), where the road leads to within the job site, traffic con 
ditions, terrain, road conditions, or other factors. It is also 
noted that the priority assigned to a road may be dynamically 
updated according to changing conditions on job site 800. 
(0090. As shown in FIG. 8, a vehicle 810 upon road 801 is 
approaching intersection 805. Similarly, a second vehicle 820 
on road 802 is also approaching intersection 805. In one 
embodiment, collision avoidance module 230 can determine 
whether a collision between vehicle 810 and vehicle 820 is 
likely. For example, vehicle 820 may be moving slowly 
enough that vehicle 810 can safely pass through intersection 
805. However, if collision avoidance module 230 determines 
that that a collision is likely, based upon the position, speed 
and course of vehicles 810 and 820, it will generate a collision 
alert message(s) to one or both of vehicles 810 and/or 820. In 
one embodiment, the collisionalert message is for causing the 
operator(s) of one, or both, of vehicles 810 and/or 820 to stop, 
or reduce speed prior to entering intersection 805. Thus, 
collision avoidance module can function as a virtual stoplight 
for job site 800. In one embodiment, collision avoidance 
module 230 generates the collision alert message based upon 
the priority assigned to vehicles 810 and 820. For example, if 
vehicle 820 has a higher assigned priority based upon its 
weight, a collision alert message may only be sent to vehicle 
810 causing the operator to stop vehicle 810 prior to entering 
intersection 805. Thus, collision avoidance module 230 gen 
erates a signal indicating that vehicle 810 should yield right of 
way at intersection 805. It is again noted that the collision 
alert message may initiate any of the actions described above 
with reference to FIG.3. In another example, vehicles on road 
801 may be assigned a higher priority than vehicles on road 
802. Thus, collision avoidance module 230 will generate a 
collision alert message to vehicle 820 indicating that the 
operator should stop vehicle 820 prior to entering intersection 
805. 
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0091. It is noted that a variety of characteristics may be 
assigned to a vehicle which may assign more than one priority 
to a vehicle. For example, vehicle 810 may have a higher 
priority due to the fact that it is traveling on road 801. How 
ever, vehicle 820 may have a higher priority due to its being a 
heavier vehicle. Thus, in one embodiment collision avoid 
ance module may receive an indication of the ranking of the 
priorities assigned to a vehicle. For example, collision avoid 
ance module 230 may receive an indication that the first 
priority to be considered when assigning right of way to a 
vehicle is the weight of the vehicle, the next priority to be 
considered is what road the vehicle is on, the next priority to 
be considered is what cargo the vehicle is carrying, etc. 
0092. Embodiments of the present technology are advan 
tageous in situations in which visibility at a job site may be 
restricted. For example, terrain, vegetation, weather condi 
tions, and dust may prevent the operator of a vehicle from 
seeing an approaching vehicle at an intersection, or from 
seeing traffic control measures such as signs which are in 
place at a job site. However, as will be discussed in greater 
below, embodiments of the present technology facilitate dis 
playing traffic control information in each vehicle on a job 
site. As a result, the traffic control measures created at a job 
site will be visible to all operators of vehicles, or machinery, 
at a job site in spite of low visibility conditions which may 
inhibit safe operation at the job site. 
0093. In one embodiment, the speed and braking distance 
associated with each vehicle on job site 800 can also be 
displayed. In FIG. 8, a first arrow 811 indicates how far 
vehicle 810 will travel at its current speed within a given time 
period. For example, arrow 811 shows how far vehicle 810 
will travel in 5 seconds at its current speed. A tick mark 812 on 
arrow 811 shows an estimate of how far vehicle 810 will 
travel if the brakes are applied (e.g., an estimated braking 
distance). Similarly, an arrow 821 shows how far vehicle 820 
will travel in 5 seconds at its current speed. Tick mark 822 
shows an estimate of how far vehicle 820 will travel if its 
brakes are applied (e.g., an estimated braking distance). It is 
noted that the estimated braking distance for vehicles 810 and 
820 may based upon a variety of factors such as brake wear, 
speed, weight, traction, etc. which may be recorded by System 
200. Furthermore, the estimated braking distance may be 
based upon the assumption of an average braking force 
applied by vehicles 810 and 820 rather than the maximum 
braking force possible. In one embodiment, right of way at 
intersection 805 may be based upon the current speed, or the 
estimated braking distance, associated with one of the 
vehicles. For example, collision avoidance module 230 may 
determine that vehicle 820 may not be able to stop prior to 
entering intersection 805 based upon its current speed, 
weight, estimated braking distance, road Surface, etc. Thus, 
while vehicle 810 may normally have the right of way at 
intersection 805 based upon the priority assigned to it, vehicle 
820 may be given the right. 
0094. In one embodiment, rather than causing one, or 
both, vehicles to come to a complete stop, collision avoidance 
module 230 generates a collision alert message to one, or 
both, of the vehicles which instructs the operator to alter the 
speed of that vehicle. For example, if road 801 has a higher 
priority than road 802, collision avoidance module 230 gen 
erates a collision alert message to vehicle 820 instructing the 
operator of vehicle 820 to slow downto avoid a collision with 
vehicle 810. Collision avoidance module 230 may also gen 
erate a collision alert message to the operator of vehicle 810 
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to adjust the speed (e.g., speed up, or slow down) of vehicle 
810. In one embodiment, collision avoidance module 230 can 
determine a speed for vehicle 820 which will permit it to 
continue without risking a collision with vehicle 810. For 
example, if vehicle 820 is moving at 25 miles-per-hour, col 
lision avoidance module 203 can generate a collision alert 
message instructing the driver of vehicle 820 to slow down to 
15 miles-per-hour. In so doing, vehicle 810 can pass through 
intersection 805 without slowing, and vehicle 820 can pass 
through intersection 805 without coming to a complete stop. 
This is beneficial in conserving fuel and extending the brake 
life of vehicles on job site 800. As discussed above, collision 
avoidance implementer 630 can also be used to limit the 
revolutions of a motor, limiting the upper speed of a vehicle, 
or applying a brake in response to receiving a collision alert 
message. Thus, the speed of vehicles approaching an inter 
section may be automatically controlled to permit them to 
pass through an intersection without colliding. 
0095. In one embodiment, a maximum speed is associated 
with roads within job site 800 as well. For example the maxi 
mum speed for road 801 may be 30 miles-per-hour while the 
maximum speed for road 802 may be 25 miles-per-hour. In 
one embodiment, when collision avoidance module 230 
determines that a vehicle is exceeding the speed limit 
assigned to a road within job site 800, it generates a collision 
alert message which informs the operator of that vehicle that 
the maximum speed limit for that road is being exceeded. It is 
noted that the location of vehicles 810 and 820 may be deter 
mined using a satellite or terrestrial based position determin 
ing system. Examples of position determining systems used 
in accordance with the present technology include, but are not 
limited to, GNSS receivers, RFID systems, optical position 
ing systems or other types of RF position measurement sys 
temS. 

0096. The present technology permits collecting data to 
facilitate comparing expected performance metrics with 
actual performance metrics at job site 800. For example, as 
discussed above with reference to FIG. 7, system 200 can 
collect data on how much fuel a particular vehicle has remain 
ing. This can be compared with expected fuel consumption 
figure to determine if too much fuel is being used, and to 
determine what actions may be implemented to reduce fuel 
consumption. In another example, system 200 can determine 
if machinery is left idling for excessive periods and generate 
a message to vehicle operators to shut down their vehicles if 
they have been idling for longer than a pre-determined time 
interval. 

0097. Additionally, system 200 can be used to monitor 
traffic control on job site 800 to determine if traffic is being 
routed efficiently, or if changes in the traffic pattern are desir 
able. For example, if excessive traffic is passing through 
intersection 805 of job site 800, system 200 may direct some 
of the traffic around intersection805 order to reduce the traffic 
load. In one embodiment, System 200 can change the priority 
assigned to a road within job site 800 to allow traffic that is 
backing up on that road to proceed. For example, if a large 
number of vehicles have collected on road 802 because traffic 
on road 801 has had priority, system 200 can assign a higher 
priority to road 802 until the congested traffic has dissipated. 
In another example, if traffic is becoming congested on job 
site 800, system 200 can be used to increase the maximum 
speed allowed on some, or all, of the roads on the job site in 
order to dissipate the traffic. 
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0098 Embodiments of the present technology facilitate 
creating a traffic control infrastructure on a job site without 
the necessity of physically installing speed limit signs, right 
of way signs, or traffic lights. This reduces the costs associ 
ated with the materials and time needed to implement traffic 
control measures on a job site. Additionally, because the 
priority for a vehicle or road can be dynamically changed in 
response to conditions, embodiments of the present technol 
ogy maximize traffic flow based on current conditions rather 
than rely upon static traffic control measures. 
0099 FIG.9 is a front view of a collision avoidance action 
implementer 630 in accordance with one embodiment of the 
present technology. In one embodiment of the present tech 
nology, collision avoidance action implementer 630 com 
prises a display screen 901 for displaying information to an 
operator of a construction equipment asset at a site. Typically, 
collision avoidance action implementeris mounted within the 
field of view of the operator such that information displayed 
upon display screen 901 can be seen by the operator. In one 
embodiment, display screen 901 may be mounted upon the 
windshield, dashboard, steering column, or other location 
within the construction equipment asset. In the embodiment 
of FIG.9, display screen 901 comprises a first display region 
910 and a second display region 920. In one embodiment, first 
display region 910 displays three indicator lights (e.g., 911, 
912, and 913 of FIG.9). In one embodiment, indicator light 
911 is colored red, indicator light 912 is colored yellow, and 
indicator light 913 is colored green. In FIG.9, second display 
region 920 shows a numerical indication of the maximum 
speed for a vehicle in which collision avoidance action imple 
menter 630 is mounted. However, it is noted that second 
display region 920 may also display other information Such as 
a map of job site 800, driving directions for navigationaround 
job site 800, or other information. 
0100. During operation, collision avoidance action imple 
menter 630 illuminates one of indicator lights 911, 912, or 
913 according to traffic conditions within a job site. Thus, 
when collision avoidance module 230 determines that there is 
no imminent likelihood of a collision between a vehicle in 
which collision avoidance action implementer 630 is 
mounted and another vehicle, indicator light 913 (e.g., agreen 
light) is illuminated indicating that the vehicle can proceed. 
However, if collision avoidance module 230 determines that 
a collision is possible, it may send a collision alert message to 
each of the vehicles which could potentially be involved in the 
collision. In response to the collision alert message. collision 
avoidance action implementer 630 may illuminate indicator 
light 912 (e.g., a yellow light) in one, or both, of the vehicles 
which could potentially be involved in the collision. Refer 
ring again to FIG. 8, if vehicle 810 has been assigned a higher 
priority than vehicle 820, collision avoidance action imple 
menter 630 in vehicle 810 may illuminate indicator light 912 
to indicate that the potential for a collision at intersection 805. 
However, the collision avoidance action implementer 630 
mount in vehicle 820 may illuminate indicator light 911 (e.g., 
a red light) indicating that vehicle 820 should come to a 
complete stop at intersection 805. Alternatively, the collision 
avoidance action implementer 630 mounted in vehicle 810 
may continue to illuminate indicator light 913 indicating that 
vehicle 810 can proceed through the intersection without 
slowing down. In another alternative, the collision avoidance 
action implementer 630 mount in vehicle 820 may illuminate 
indicator light 912 indicating that vehicle 820 should reduce 
speed while second display region 920 indicates a new maxi 
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mum speed for vehicle 820. Furthermore, collision avoidance 
action implementer 630 may also generate an audio alarm to 
attract the attention of an operator of a vehicle when a change 
in the status of first or second display regions 910 or 920 
occurs. Collision avoidance action implementer 630 may also 
flash the indicator lights in display regions 910 until correc 
tive action has been taken by the operator(s) of one or more of 
the vehicles approaching an intersection, or until the potential 
for a collision has passed. Again, the determination of what 
indicator lights, and/or speed displayed on a particular colli 
sion avoidance action implementer 630 is made by system 
200 based upon one or more criteria for assigning priority to 
a vehicle or road within job site 800. 
0101 FIG. 10 is a flowchart of a method 1000 for auto 
matically directing traffic on a site in accordance with one 
embodiment. With reference to FIG. 10 and flow diagram 
1000, example steps used by various embodiments of the 
present technology are illustrated. Flow diagram 1000 
describes a process that, in various embodiments, is carried 
out by a processor under the control of computer-readable and 
computer-executable instructions. The computer-readable 
and computer-executable instructions reside, for example, in 
data storage features such as computer usable/readable Vola 
tile memory 104, computer usable/readable non-volatile 
memory 106, or computer useable/readable storage device 
118 of computer system 100 (all shown in FIG. 1). The 
computer-readable and computer-executable instructions, 
which may reside on computer useable/readable media, are 
used to control or operate in conjunction with, for example, 
processor 102 of FIG.1. Although specific steps are disclosed 
in flow diagram 1000, such steps are examples. That is, 
embodiments are well suited to performing various other 
steps or variations of the steps recited. It is appreciated that 
the steps in flow diagram 1000 may be performed in an order 
different than presented, and that not all of the steps in flow 
diagram 1000 may be performed. 
0102. In operation 1010 of FIG. 10, information regarding 
a plurality of selected entities on a site is received. As 
described above with reference to operation 710 of FIG.7, the 
information may comprise the weight, location, speed, and 
direction of travel of a vehicle (e.g., vehicles 810 and 820 of 
FIG. 8). As described above, the information may further 
comprise cargo being carried by a vehicle, a destination of a 
vehicle, traffic conditions on the site, terrain and/or weather 
conditions at the site, the estimated braking distance for a 
vehicle on the site, the amount of break wear of a vehicle, 
and/or the road on which the vehicle is currently traveling. In 
one embodiment, the information is received at a location 
independent from the entities. For example, one embodiment 
utilizes data transceiver 210 to wirelessly receive information 
regarding a plurality of entities on a job site. Data transceiver 
210 then forwards received information to real time server 
220, which then in turn forwards the information to a sub 
scribed module, such as collision avoidance module 230. 
(0103) In operation 1020 of FIG. 10, an indication of a first 
priority assigned to a first of the plurality of selected entities 
is received. In one embodiment, collision avoidance module 
230 receives an assignment of a first priority for a vehicle on 
the site based upon one or more of the criterialisted above. It 
is noted that the criteria listed above are for purposes of 
illustration and are not intended to limit embodiments of the 
technology to those criteria alone. It is noted that the technol 
ogy is not limited to vehicles alone. For example, a crane 
boom (e.g., 205C or 205D of FIG. 4), person (e.g., 205F), or 
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other entity may be assigned a priority in accordance with the 
technology. As described above, collision avoidance module 
230 can be configured to assign priority, or right of way, to a 
vehicle within site 800 based upon a variety of characteristics 
including, but not limited to, those listed above with reference 
to operation 1010. 
0104. In operation 1030 of FIG. 10, an indication of a 
second priority assigned to a second of the plurality of 
selected entities is received. Again, collision avoidance mod 
ule 230 receives an assignment of a second priority for a 
second vehicle on the site based upon one or more of the 
criteria listed above. It is again noted that the criteria listed 
above with reference to operation 1010 illustrate some of the 
criteria used to assign a priority to, for example, a second 
vehicle on the job site. 
0105. In operation 1040 of FIG. 10, it is determined that 
the first of the plurality of entities has a right of way over the 
second of the plurality of entities based upon a comparison of 
the first priority and the second priority. As described above, 
the technology can determine which of the entities on a job 
site has priority, or right of way, over other entities on a job 
site. This is based upon a comparison of the first priority 
assigned to the first entity and the second priority assigned to 
the second entity. As described above, the comparison of 
priorities assigned to entities on a job site is performed by 
collision avoidance module 230 of FIG.2 in one embodiment. 
As described above, when collision avoidance module 230 
determines which vehicle has the right of way, it generates a 
collisionalert message for causing one of the vehicles to yield 
right of way to the vehicle with the higher priority. In so 
doing, the technology facilitates implementing traffic control 
measures on a site without the necessity of physically 
emplacing signals, signs, or other measures on the site. Addi 
tionally, the technology facilitates dynamically prioritizing 
the entities on the job site as conditions such as traffic, 
weather, or safety measures may warrant. 
0106 Embodiments of the present technology are thus 
described. While the present technology has been described 
in particular embodiments, it should be appreciated that the 
present technology should not be construed as limited by Such 
embodiments, but rather construed according to the following 
claims. 

We claim: 
1. A method for automatically directing traffic on a site, 

said method comprising: 
receiving information regarding a plurality of selected enti 

ties on a site; 
receiving an indication of a first priority assigned to a first 

of said plurality of selected entities: 
receiving an indication of a second priority assigned to a 

second of said plurality of selected entities; and 
determining that said first of said plurality of entities has a 

right of way over said second of said plurality of entities 
based upon a comparison of said first priority and said 
second priority. 

2. The method as recited in claim 1 wherein said receiving 
an indication further comprises: 

receiving an indication of at least one characteristic of said 
first of said plurality of selected entities and said second 
of said plurality of selected entities. 

3. The method as recited in claim 2 further comprising: 
receiving a ranking of said first priority and said second 

priority. 
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4. The method as recited in claim 2 further comprising: 
receiving an indication of said at least one characteristic 

which is selected from the group consisting of a vehicle 
type of one of said plurality of selected entities, an 
operation being performed by one of said plurality of 
selected entities, a speed of one of said plurality of 
selected entities, a weight of one of said plurality of 
Selected entities, an estimated braking distance of one of 
said plurality of selected entities, a destination of one of 
said plurality of selected entities, a road upon which one 
of said plurality of selected entities is located, a cargo 
carried by one of said plurality of selected entities, and a 
location of one of said plurality of selected entities. 

5. The method as recited in claim 1 further comprising: 
generating a collision alert message for causing said sec 

ond of said plurality of selected entities to yield right of 
way to said first of said plurality of selected entities. 

6. The method as recited in claim 5 further comprising: 
receiving said collision alert message in a collision avoid 

ance action implementer disposed within said second of 
said plurality of selected entities; and 

implementing an action in response to receiving said col 
lision alert message. 

7. The method as recited in claim 6 wherein implementing 
said action comprises: 

implementing an action selected from the group of actions 
consisting of an operator notification, displaying a 
visual notification, and an intervention into the operation 
of said second of said plurality of selected entities. 

8. The method as recited in claim 5 wherein causing said 
second of said plurality of selected entities further comprises: 

generating a message for causing said second of said plu 
rality of selected entities to come to a stop; and 

generating a message for causing said second of said plu 
rality of selected entities to reduce speed. 

9. The method as recited in claim 1 further comprising: 
generating a message to at least one of said first of said 

plurality of selected entities and said second of said 
plurality of selected entities indicating a maximum 
speed. 

10. A system for automatically directing traffic on a site, 
said system comprising: 

a collision avoidance action implementer disposed withina 
first entity on a site, said collision avoidance action 
implementer configured for wirelessly receiving an alert 
message to yield right of way to a second entity on said 
site and for visually displaying a warning to implement 
an action based upon receiving said alert message. 

11. The system of claim 10 wherein said collision avoid 
ance action implementer receives said alert message from a 
collision avoidance system which determines that said second 
entity has right of way over said first entity based upon a first 
priority assigned to said first entity and a second priority 
assigned to said second entity. 

12. The system of claim 11 wherein said collision avoid 
ance system is configured to rank said first priority and said 
second priority. 

13. The system of claim 12 wherein said ranking is based at 
least in part upon at least one characteristic which is selected 
from the group consisting of a vehicle type of one of said first 
entity and said second entity, an operation being performed 
by one of said first entity and said secondentity, a speed of one 
of said of said first entity and said second entity, a weight of 
one of said first entity and said second entity, an estimated 
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braking distance of one of said first entity and said second 
entity, a destination of one of said first entity and said second 
entity, a road upon which one of said first entity and said 
second entity is located, a cargo carried by one of said first 
entity and said secondentity, and a location of one of said first 
entity and said second entity. 

14. The system of claim 11 wherein said collision avoid 
ance system is located independent from said first entity. 

15. The system of claim 10 wherein said collision avoid 
ance action implementer is further configured for receiving a 
second message from said collision avoidance system for 
causing said collision avoidance action implementer to dis 
play a maximum speed for operating said first entity. 
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16. The system of claim 10 wherein said collision avoid 
ance action implementer displays a message for causing said 
first entity to come to a stop. 

17. The system of claim 10 wherein said collision avoid 
ance action implementer displays a message for causing said 
first entity to reduce its speed. 

18. The system of claim 10 wherein said collision avoid 
ance action implementer is further configured for generating 
an audible message. 

19. The system of claim 10 wherein said collision avoid 
ance action implementer is further configured for intervening 
into the operation of said first entity. 

c c c c c 


